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8. Contents of Decision 

Formal Adjudication: The present application is 
unpatentable. 

Applied Articles: Article 20 , Clause 2 of the Patent Law 
Reason : 

(1) This application is to claim a copper alloy material 
for electronic and electrical instrument parts, wherein 



the copper alloy contains Ni of 1.0-3.0, Si 0.2-07, Mg of 
0.01-0.2, Sn of 0.05-1.5, Zn of 0.2-1.5 and S < 0.005, and 
has 0.001 to 0.025 mm of a specific diameter of crystal 
grain, the diameter b of the crystal grain in the cross 
section that makes a right angle with the plastic working 
direction and the diameter a of the crystal in the cross 
section parallel with the plastic working direction has 
the ratio a/b of 1.5 or less, and the surface roughness Ra 
after plastic working is 0-0.1 ^m. 

(2) After examination, it is found that a copper alloy 
comprising Ni, Si, Zn and a trace of Ag is disclosed in 
U.S. Patent No. 5,833,920 (Cited reference 1), a copper 
alloy comprising Ni, Si, Co of 0 . 5 to 2 . 5 % and Mg of 
0.05-0.15% is disclosed in Taiwan Patent No. 448235 (Cited 
reference 2), and a copper alloy comprising Ni, Si, Zn, Sn, 
and Mg of 0.05-0.5%, and a trace of Cr, Ti and Zr is 
disclosed in EP 0440548A (Cited reference 3), respectively. 
Therefore, Ni, Si, Zn, etc. defined in the present 
application are duplicated partially with the above cited 
documents. And, although the Mg and Sn contents are small 
and are limited to S<5000ppm, which is in the range of 
ordinary foreign matter (impurities), they are partially 
duplicated in terms of the alloy composition, so the 
application does not conform to the novelty principle of 
subordinate concept. And the claimed subject matter of 
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the present application is a copper material and is 
characterized by the composition and structure, but the 
range of the alloy composition of the present application 
is partially duplicated with the above cited documents, 
and is not a unique alloy series. And the uniform 
structure is a desired 1 result of ordinary materials, but 
the content of the present invention does not have clear 
description on how the result was achieved. Therefore, it 
is not possible to determine whether it has a special art. 
Viewed from the professional skill of metallurgical 
materials, the value of the a/b ratio proposed by the 
present application merely controls and specifies the 
rolling amount of both directions when processing and 
manufacturing plate materials , and when a uniform 
structure is desired, generally it is ideal to approximate 
this value to 1. The a/b value of 0.8 to 1.5 proposed in 
the alloy series of the present application has no 
speciality. And the elaborate surface required by the 
present application is a generally required one, and it is 
no more than merely improving the luminosity of the 
surface without any special method. Therefore, the alloy 
series of the present application is partially duplicated 
with the cited documents, and is not a novel alloy series. 
Although the a/b value is to be controlled (structure 
control) to a given range of condition, but this kind of 
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structure control can be easily conceived and accomplished 
by the person skilled in the art based on the publicly 
known skill and knowledge, so it has no unobviousness. 
(3) Regarding the specification 

1) "None" in the result of measuring "the existence of 
plating corrosion resistance" in Table 5 is a negative 
result, so I think it is an error in writing. 

2) In the example A-2, there is no description on the 
surface roughness of each test piece. 

3) The crystal grain size and a/b ratio in Table 2 all 
belong to internal property; and the test piece No. 13 has 
no data for surface roughness, so the cause for poor (x) 
plating tightness is considered to be by the surface 
property . 

4) Claim 2 and Claim 1 have a little difference in Cr, 
Co, Ag, etc. in terms of composition. But in the examples, 
there is no mention on the unique effect generated by the 
addition of these elements. Therefore, Claim 2 is an 
invention having a character extended from Claim 1. 

5) In Claim 3, the melting and rolling conditions of 
examples A and B, in which surface roughness has limiting 
factors of the grain size and shape change, are the same, 
so the grain size and shape of the test piece are the same. 
Therefore, Claim 3 is essentially an extension of Claim 1, 
and should be subordinated to Claim 1. For the same reason, 
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Claim 9 also is an invention subordinated to Claim 1 or 
Claim 3 . 

As a conclusion from the above, the present 
application does not meet the patent requirements. 
Therefore, in accordance with Article 20, Clause 2 of the 
Patent Law, it is decided, as in the formal adjudication. 

(omitted) 
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tr^iinite (x^>e>^a©»«ao:iTtfe*aix 







MPft^BU N i : 0. 1-4. 0wt%. Si: 
0. 01 — 1. 0wt%, Zn:0. 01 — 5. Owt 
%, S : 0. 0001-0. 005wt %£^WU $ 
^CSe : 0. 0 0 0 0 3-0. 0 0 3wt%, Te: 
0. 0 0 0 0 3-0. 0 0 3wt%, Sb:0. 000 
03-0. 0 0 3wt%, Bi :0. 00003 — 0. 

o o 3w t %<7)m± K>M$tis fcitmcD lixia 2 aj&i± 

SftlfTO. 0 0 0 0 3-0. 0 0 5wt%^WU S 
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[IfjJtiS 1] Ni : 0. 1-4. 0 w t % . Si: 
0. 01~1. 0wt%, Zn:0. 01 — 5. 0 w t 
%. S : 0. 0 0 5w t %UTF£"£#U S e : 0. 0 
0 3 w t %£TF. T e : 0 . 0 0 3 w t %£KT> S b : 
0 . 0 0 3 w t %£i.T, B i : 0 . 0 0 3 w t %JJTFCD 

o 5 w t %junwru sawc uisttpf^rai^tt*^ 

[B#JS2 3 N i : 0. 1~4. 0wt%, Si: 
0. 01 — 1. 0wt%, Zn : 0. 01~5. Owt 
%. S : 0. 0 0 0 1~0. 0 0 5wt%^fL. S 
e:0. 0 0 0 0 3 — 0. 0 0 3wt%, Te : 0. 0 

0 0 0 3-0. 0 0 3wt%. Sb:0. 0 0 0 0 3- 
0. 0 0 3wt%, Bi:0. 00003 — 0. 003 

w t x<ow«k o Ltz7zm<D i «3z.« 2 vciksdtt- 

TO. 00003-0. 0 0 5wt%t*L. JStfflWC 

[ffijlfS 3] £ <=> C P b : 0 . 0001 — 0. 05w 
t %. C:0. 0001 — 0. Olwt %CDf¥J;Og£? 
Lfz7zm<D liXli21^H-T*0. 0 0 0 1-0. 0 

5 w t x**rr 4 c t £#t& t-r*«i*B 1 x« 2 \zm 

[ff*ig4] ^f,CP : 0. 0 0 0 1-0. lwt 
%. Al : 0. 0005 — 0. 3wt % ©ffr^ £ jlJf? L 
iaXtt2@$-&thT'0. 0 0 0 1-0. 3wt%t 

tt§ c: t z&mii-rzm&m 1 - 3 ©n-rn^KiEifc 

[IS*Ji5] ^etCMg : 0. 001-1. 5wt% 

^w-rs c £&!&mii-?zm-£m 1 - 4 ©^-ma^iE 

[W^6] £bfCMn : 0. 001-0. 5wt 
Fe:0. 001-0. 0 3wt%m Co: 
0. 001 — 0. lwt%,Ag:0. 0 0 0 3 — 0. 
lwt%, Cr:0. 0005-0. 0 1 wt%, Z 
r:0. 0005 — 0. 0 1 w t % . Ti :0. 000 
5-0. 0 1 w t XfflffiOmR Lfc 1 IXIi 2 l£t± 
Z-SmT'O. 0 0 0 3-0. 7 w t %Z.t&& 

«tr*»#js i - 5 ©irvrnaMcEfcstifc** >tr 

[Sf#JS7] S5K»*m3 0ppmHT. ** 

1 - 6 <d ^-rnfrizmwczntzz ? > e > t/mxisnzm 

im^mS] ^?,i;Sn : 0. 01-8. Owt%§ 



[fEBJCQi£ffl&l&BJ] 
[0 0 0 1] 

• n?u&izm^z>x*>¥>!fmjL&. 11 

[0 0 0 2] 

m&n&ffi] mm. • ao/hstfl:. 

K 7 V— A CD U - K RflPHcolg/h & -5 1/> « n ^ 2 coffiH 

jXjj-'&L (S nSbigCDOj 7.t)-mffl) ICtC*T-5S 
»S^IC«l/<)5:oW5. Z\<D£ot£mh^$t\Z 
Mfc-tZtzlbiZ, Cu-Ni-Si«g^tLT, 0»J 

i«ti?8-3 1 9 5 2 mtemzmfeznT^z*. 

Oti. N i : 0. 4—4. 0wt%, S i : 0. 1 — 
1. 0wt%» Zn : 1. 0g~2. 0 w t C r : 
0. 0 0 0 1 — 0. 0 1wt%, Mg: 0. 0 0 0 1 — 
0. 0 0 1 w t %. RUt&glCJ&CT, Mn : 0. 0 1 
— 0. lwtSS. Al : 0. 0 0 0 1 — 0. 0 1wt% 

[0 0 0 3] 'J— A-^jfiHFfi. »&&**ttf>S 
<h&-5. Z\ co <fc -5 tc, ^ttS.^B0cD«^C*^. U 

— ® enx 1^-5. 

[0 0 0 4] 

n i - s i #^&©?*s. WJS^jigfn4#tt. id 

r>zms.E*fkmzu-*,r)-D. 7>^>tr>^soxtt (x 
^>t>^sow«R^fl'St€r*nx3nfc«-&^tc*3 

[0 0 0 5 J 

[isgi$:«»-r4fc*c75^g:] *%m\z&z>n.%. ■ m.=? 

&fhmm-&&\t, Ni : 0. 1-4. 0 w t %. Si: 
0. 01 — 1. 0wt%. Zn:0. 01 — 5. Owt 
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%. S : 0. 0 0 5 w t %£TFSr&WU Se:0. 0 
0 3 w t XSTF. T e : 0 . 0 0 3 w t %&TF. S b : 
0 . 0 0 3 w t %£TF* B i : 0 . 0 0 3 w t %£XT<D 
m£K)M&l>fc.7im<DimX\t2m£l±$:0. 0 0 5w 

£ 0 SC^UTH 0. 0 0 0 1 — 0. 0 0 5wt%CO 
SgffirtT* Se, Te. Sb. Bi (£U:£A»5c*£ 
KOI^Ttt, Se : 0. 00003-0. 003 
w t %. Te:0. 00003-0. 0 0 3 w t %. S 
b:0. 00003-0. 0 0 3 w t %. Bi : 0. 0 
0 0 0 3 — 0. 0 0 3 w t %£>$ifflF*3T> ^tl^COlU 
Xtt2a£t±S-&ifT0. 00003-0. 005wt 

[0006] ±e«» • «?vajBff*«tt. 2 & tc, 

®Pb: 0. 0 0 0 1 -0. 05wt%. C:0. 00 
0 1-0. 0 1 w t (Btc*£^3) «kO»S?L 

fz5im<D 1 1X« 2 l^ffTO. 0 0 0 1 -0. 0 5 
wtl ®P:0. 0 0 0 1—0. lwt%,Al: 

o. ooo5-o. 3wt%^ (cmTtmt^o) & 
sas?Lfciaxtt2a*-&th-eo. oooi-o. 3 

wt%,®Mg:0. 001 — 1. 5wt%,@Mn: 
0. 001-0. 5wt%, Fe:0. 001 — 0. 0 
3wt%;fcSt Co:0. 001—0. lwt%, A 
g:0. 0003 — 0. lwtl Cr:0. 0005 
— 0. 01wt%, Zr:0. 0 0 0 5 — 0. Olwt 
%. Ti :0. 0005 — 0. Olwt %COm (Dfflf7C 

*tv^> *^ai«L3tiaxtt2aK±s:^«-To. 

0003 — 0. 7wt%£, b— d, Mg**nfn* 

cooo7] ±wt» • t'HtAfflM^ii k*** 

^11 $?,l:Sn:0. 0 1-8. Owt%^tt 
[0 0 0 8] 

(Ni) N i.ttS i iitfctCjSJB-r^CiitctO, Ni 

-s ifc#»**fcrts*. sfig, Bi»ttfttfBJSa«ft 
4*tt*iRi±s-B:ss»***rr*. o. iwt%*it« 

ttoT. NiO^fittO. 1-4. .0wt%t 

CS i ) S i ttN i <h£fcWSanT££<tiCcfc9, N i 
-S ift^ftft^ijES*, SUk. B»ttftOW*rt®f& 
^tt^f$]±$ii-^a*^W"r^o 0. 0 1wt%*ftT 



<£t>. fot, Si©§*ittO. 0 1-1. Owt 

[0 0 0 9] (Z n) WV-f ifls—zsa >ttGD|S]±, S 
nRtfSn^6-3f^>fX*-^W, Sn^ 

SWT*. 0. 0 1wtX*»"CI«©»**a:<, 
5. 0wtXSgi5t»WWL, l^fcStltt 
*^{tr*. t£oT, *O*«S0. 0 1-5. Ow 

t %<h-r*o 

[ooio] (s) iB6*KW[iDan*i, yt-x^sj 

[pj±$i±^ 0 S 0. 0 0 0 1wt%*«Tttt 

0. 0 0 5wt%^T^tntAg 

an*Mg-s^*<©**«itinib, Ag#>t>^£fTo 

5 U - H 7 1/ - A t UTffl ^fc»^l:# >r >£^7-f 

MPaltft^). ^T, SttiHO. 0 0 0 1- 
0. 0 0 5 w t 

[0011] (Amitm :Se, Te, Sb, Bi) d 

u x^>e>^jpx»o/tu, ;en«:fc4>ft<-rsfc: 
e, x*>£>yanxte*ra±Si±s. «£ot> 

^>br>yjpx*nfcu — h^u-Zk. ss^^fo*^ 

[0012] fl(fiecoaiStt Se, Te, Sb, B i CD^ 

g*>*0. 0 0 3wt Sfctecn^^ifaW 
g# 0 . 0 0 5w t %$ixfci&l:tl f (O^CA 
g£>o# ¥3ftR* 3fcJR) £fr5£. .tlbW 

Al, Ag, Co, Cr, Fe, Ni, Sn, Pb, Z 

xtt««iRp©»»»jn*<»^L^r^^ se^T, cine 

O^CD^WMte, S e : 0 . 0 0 3 w t %J^T, T 
e : 0. 0 0 3wt%£TF, Sb : 0. 0 0 3wt%y 
T, Bi :0. 0 0 3 w t %^T<7)i¥cfc0il^Ufc7t;m 
©11XIJ21H±S0. 0 0 5wtXKTTWn« 
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Se:0. 00003-0. 0 0 3 w t %. T 
e:0. 00003~0. 0 0 3w t %. Sb : 0. 0 
0003~0. 0 0 3 w t %. Bi :0. 00003~ 
0. 0 0 3 w t X©#«t O g« Lfc 1 IXtt 2 1&±© 
-&if"£*rS#0. 0 0 0 0 3-0. 0 0 5wt%T&3 

[0013] a*. ■£&mtms\z&&-rz±m<D{t& 

1 0 0 0 1/mm ! 4Sx2i i A g tO^Sf d« 
•5{t-&4&&^(4» 0. 1 /* mfiLh© 1 0 0 Ofl/ 

[0 0 14] (BSf7C^:Pb. C) Z.n^<7>^M\t. 

tco. o o o lwt x*iloi€rtt. Mitoa»A«+» 
T&H. P b : 0 . 0 5 w t %S^.X«C : 0 . 

o i w t %m*.z> iz. ^^^^^necD-^th^s^ 
o. 0 5wt%&i«i. mrsmxumwmm^m 
m.<Dmn-t>m£.v^-r< . *fc*ninipxttJW£T-r*. 

tE^T. Pb : 0. 0 0 0 1 — 0. 0 5wt%. C: 

0. 0 0 0 1-0. 0 1 wt xom^vMRisfzytmco 

HXtt21^ttfO. 0001 — 0. 0 5wt%<h 
[0 0 15] (CgfTCiii : P. A 1 ) d*l£<E>7c5i?tt, 

®aK*es:#Ta«***#-r*. p:o. oooiwt 

%m Al : 0. 0 0 0 5w t ItFiE 
P : 0 . lwt A 1 : 0 . 3 w t %8x.5t, 

$)^n«dtie»oiaxti2acD-&tf^o. 3wt%$ 

BS»««itt*««T-r*. «t>T. P : 0. 0 0 0 1- 

0. 1 w t %. A 1 : 0. 0005 — 0. 3wt %©f£ 
rt^giRUfc l«Xte2 8££-ff-T 0. 0 0 0 1-0. 
3 w t %t-?Z>. 

[0016] (Mg) m&&izm\i?z>t. m>nm&± 

*<ftTS*<5i:t)S:<. ?ta^[6]-h$-a-Sri^Bj^ 
S^fd, B7-f ^l^-->3 >ttwifij±, tftafg 
*«©6i±. *M>7j«*n*©fci±. x*>tf>^raxi4 
©|pj± <x*>e>yjjoi*t«>Au, fc*n*^Jii/i. x 

L. »IWa0Xtt*i»#T«. 0. 00 1wt%*iT« 
*<Z)3Mia«&<. 1. 5wt%$i«t. jfSXOtttt 



£>. -5" 0. 0 0 1 — 1. 5 w t %fC©J|®-r 

3. MgHSdt^li5:Mi, x^>e>yja 

>y3SnXttO®^6ttMgXtfSf4*V^««aSU^ 

o ^Srff t> fc«^lC«S® M g - S ft^fc© 
»#TAg©»a^fc«tB#5£±U Agl^jE^fiKS 

gS£*tan£ii--5 t«t< . ^©Mggfl (wt%) 

«■ [Mg] , S^fr* (wt%) £ [S] ttittf, 
0.2 5 [Mg] 2£ [S] 

[0 0 17] (DgfTtJS : Mn. Fe, Co. Ag. C 
r. Zr, Ti) dne»©7Cim4V>f tt <Z>3t 

mtf^-fn^M n : 0 . 0 0 1 w t %*gt. F e : 0 . 

0 0 1 w t C o : 0 . 0 0 1 w t A 
g : 0. 0 0 0 3wt%*i, Cr:0. 0005wt 
%7Hffi> Zr:0. 0005wt %*S&» T i : 0 . 0 

©£ft-*<0. 0 0 0 3wt%*lTli 

T^Vi. Cltl b©7C*© Vi-rn^*^ Mn : O. 

5 w t F e : 0 . 0 3 w t %£Lh. C o : 0 . 

1 w t A g : 0 . lwt C r : 0 . 0 
1 w t %Sx, Z r : 0 . 0 1 w t %j6S*-. T i : 0 . 

0 1 w t WWJcn^©llXtt21W 
±©-&ff-*«0. 7w t tm©ffitt2H/» 
t^fiTt^. fcT. Mn : 0. 0 0 1-0. 5w 
t %. Fe : 0. 001-0. 03wt %^m, , C 
o : 0. 001 — 0. lwt%,Ag:0. 0 0 0 3 — 
0. lwt%, Cr : 0. 0 0 0 5 — 0. 01wt%, 
Zr : 0. 0005 — 0. Olwtl T i : 0 . 00 
0 5-0. 0 1 w t %<DgW>SjItRLfcl«Xte2«e* 
±$r-^ff--e0. 0 0 0 3-0. 7wt%tn. 

*aaufc*^tt. jaxj»jaa*fl : t«tt>Tf4D»7E*o 

[0018] lffl8E«£&©S?*$*r*J&* 3 0 p 

pm^iiSt, (4A,;t*tt«-tt©{&T. a^^ttWfgT 

s-e-a. Sit. £&4 , fcKft»*tifjnT*fc#fcmj!!ox 

f ©JSttfgfFf-ioT. i$lit*©gijn. EffitffiDXtt©® 

Tfti:©if^tL, yi/x?Tfe#tt*(aT$-a-^. 

*5^T. «*-&#*<03*l^ttHtt2 0 ppmKT, 
$e.(caSL^$gffl«l 5 p pmRTTS^. fc*5. * 
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[0019] (**) *^<0*$ttl^ lOppm 

€? & £fr-3 &»©*«]»£ cfc o Tlgflte Zfim^^T < 

fc*. S£oT> ^©^W»£l 0 p pmJWTiT-5. * 

T. $e.{CS$UVi|gH«3 p pmKTT*5. ftfc. 
*&&^<D&m. **©*W«ttKtm©+#fc*H* 
*\ *»««&Igfc:m***ffl«©*JWfcJ:oT. S3E. 
^M&tftC&^T [H] 2 [O] =3~1 0 0©®H1C« 
Od<taiT£3 ( [H] : ^&*fC-^r3t1£*Si» 
(ppm). [O] : ^4>lC-^Sn^»i?^» (p p 
m) ) . 

[0 0 2 0] (Sn) C u^fftCSjgLT, &£t:>teM 

taBIIMiSS:Se.tC|^±$-&-5. 0. 0 1 w t 
*©*Ml3»»/h* < . 8. Ow t x*jBA*t«HBJPX*« 
gSL<ftD. mW*<0&T'h±i<1Z&. S£oT, Sn 
©MtttO. 0 1~8. 0wt%tt5. 
[0 0 2 1] aUtt»iftKJ:oT 
i6»L&f*»£SIWB!EEBEU -tOfcJfrmEEKtStM&SS 
!^1£Ti3?j£©»Sk:t-*lSfc<fc:3T«arr* Cirtf 

a<BW*JfiTift«lb&5~3 OmmWiP^C^MI 
[0 0 2 2] ^%9ilClK«M^M:IRHIIEEStt. »W£E 

*&, *5EH©«^ 
tt#ffi*fcN i -S i4£^effiU3ttTBfl:3n«fc 

tlttt, fc«iR7ia»©5»ffi*t©*} | &fc:J:aifti l &. X 

SttllCtoTigLfcN i iS i S-HJ-KWmS-fr 
A«, N i Rtf S i ©j£iingat^ftU«^WmSa<4>fc 
^. ^#ftffilROfB3c!)ffll©^frttN i RtfS i ©^ 

«. gwt-fstaftwjitst. 

*%^©^-&#©B#5»)Sag^frtt. *JDl&ag4 0 0 



~6 0 0TC, ffiJ#RfM5~6 0 0$}-£Sffl-mtf«fc^. 
[0 0 2 3] £&, *5£M©^«^3»ffla±DXtt-t 

fr**waa*tfoT"bJ:n. &it£±o©*^©}jpx3* 

2 0 0~5 0 0tX5»~5 B#fffl«J# (ttftltiNUKX 

sisfeftttitm) . aa«wi^ftfflv>*«6tt3 o o~ 
8 o o'cx 10-30 o#«j$ m&wm&mxmm&: 

T->->3>i^^'j>y. f>y3>7--'j >y& 

->3>l/^'J>^< f>-/3 >y-— ij >^i*(5Ig 
[0 0 2 4] JiBO.fc'SIC. ?&ffi±DXa«Wffla±DV» 

ra©«jraiv»5«£fc:43v>T*>, -t-©ffiffi*fincsp 

ffft»«Wfffifc*JW*«JP*l^©*ta«[g!fi«2 0 Atm^ 
TTSfttfiVi. tiis, JEJgJjnx^iizfctcfl^TEE® 

£0. Settle *«Wfc:i5V»"r 

«. vl©«J»*|RHC*W-*ISafeg*«2 OMmfitTTfc 

fcT>^;ftnXU&£:€^«D©fS£#;fc£<fc:*. Sfc. 
X^>lf >^©tttf»DXKFtCfttfgP(C45V^T. 

ti. x^>e>^px^f©«*o. ffiifjpxB#©m^n. 

tttf»©#jnRUt!ftfiE©Mi*^tt. telMaSttl 5nm 

I8©ifi^&texy^>^ipxtefc&#-e&9. x-v?> 

yjPXffl© U - h* 7 U- Ai!tt* t LT feffl 1^-5 C <hdn? 

[0 0 2 5] ^fflffllTSSU-^U-Att. S 
i 5 i yy©^-/^^^--v>^XStC*3l / iT2 0 0~ 

3 5 ortcip^^n^o 7-r^#>^'C>^©xs^*D 
*jB^^f^«t<t*©*K<ttt»fflSiT»ij(ft$n*A«. 

^©±^©gA*^tCl»±-r-5 CI t**j»UV»fc*. 
Sfc^JM©*JB»C#5 >f?ib^*%^bfe*^7ii:lC 

«tt>T*fl:*SW<&. U-K7U-A©^StC^Lfc 

2) 5 §AL, I C©M«tt£iffb<{£T3t!-£. C©fc 
**fi«fc»*H?tt <!:>&:*. *^Sfe©*ffiaS**. I 3 '^ 



(6) 



¥fffl¥- 11-256256 



¥£?ffl2 (Ra) ifiO. 2«mgA, (R 

max) an. o umm^\zrs.^tmm<Dmm^m 

Ra : 0. 2 nmU 
T. #ORmax: 1. 0 u m^TTSS £ <h#ll£ L- 

•J-F7I/-A. JffF, n^i7^-/i<!:C)«^-«^g|5 

[0 0 2 6] SSt. #fgBJ£&tC:fc^Tte. m±jZB^ 
^tE^A-IC B. Ca, Sc, V. Ge. As. S 

r, Y. Nb. Mo. Rh, Pd, Cd. In. 
Ttm. Hf , Ta. W, Re. Os. P t. Au&f* 

ea«n-5 iax«2a^±ro7c*^^7c*o. o o o 

lwt%~0. 1 w t %. j^ffO. 0 0 0 1-0. 3w 

si 



[0 0 2 7] 

mmm 1 ) 

ftNo. i~2 4©&j£cD^:&£^u:/h;wtptCckO 
Omm. fi$2 0 0mm<O»«^SLfc. £fc. ?§ift 

^©TK^wftA^Kih-r-saw^e.. im. 77 

ofc (No. 2 3£|&<) . 
[0 0 2 8] 

imi] 



Nd 


Cu 


N i 
wt% 






Ms 
wtf 














H 
wtppm 


O 
wtppm 


1 


Bal. 


0.15 


0.07 


a 05 


0.01 




0.0005 


Se:0. 00005 
Te:0. 00004 
Sb:0.0001 
Bi:0.0001 


Pb:0.0003 
C :0.0003 


P :0.0005 
A1:0. 0006 


Mn:0.006 
Fe:0.003 
Cr:0.001 


0.8 


8 


2 


Bal. 


0.4 


0. 14 


0. 15 


0.04 




0.0005 


Se:0. 00005 
Te:0. 00004 

Mm 


Pb: 0.0003 
C :0.0003 


P :0.001 
Al:O.0OO8 


Fe:0. 007 
Zr:0.0007 

Ag:8:88^ 


1.5 


13 


3 


Bal. 


1.0 


0.2 


0.5 


0.03 




0.0022 


tern 


c b ;8;ooo4 


P :0.05 
Al:0.01 


Mn:0.06 

Fe:0.012 

Co:0.0l 

Ag:0.008 

Cr:0.009 


0.6 


20 


4 


Bah 


1.8 


0.4 


0.5 


0.08 




0.0022 


Se:0. 0001 
Te:0. 00005 
Sb:0.OQ04 
Bi:0.0003 


Pb:0.004 
C :0.0001 


P :0.01 
Al:0.05 


KnrQ.ll 
Fe:0.02 
Co:0.06 
Ag:0.01 
Cr:0.0007 


0.9 


21 


5 


Bal. 


1.8 


0.4 


4.5 


0. 12 




0. 0030 


Se:0.0001 
Te:0. 0001 
Sb:0.0002 
Bi:0. 0003 


Pb: 0.0025 
C :0.0003 


P : 0.006 
Al: 0.0006 


fclfcfflf 

Cr:0.001 


1.5 


8 


6 


Bal. 


1.8 


0.4 


1.05 


0.25 




0.0035 


Se:0.0007 
Te:0.0007 
Sb:0. 00012 
Bi:0. 00005 


Pb:0.0030 
C :0.0005 


P :0.003 
Al:0.0001 


Mn:0.005 
Fe: 0.003 


1.2 


12 


7 


Bal. 


1.8 


0.4 


1.15 


0.5 




0.0033 


Se: 0.0005 

&m z 

Bi:0.0001 


Pb:0.0015 
C :0.0004 


P :0.00O4 
A1:0. 15 


Mn:0.008 
Fe:0. 003 


2.2 


6 



[0 0 2 9] 



[S52] 



(7) 



mfflW- 1 1 -2 5 6 2 5 6 



is 2 :-e&(Dmm. 



Nd 


Cu 


N i 
wt% 


S i 
wt* 


Zn 
wtX 




Sn 


S 

wt% 


wtX 








H 
wtppm 


O 
wtppra 


8 


Bal. 


1.8 


0.4 


0.25 


1.5 




0.0011 


Se:O.Q0O2 
Te:0.0001 
Sb: 0.0008 
Bi: 0.0002 


Pb:0. 0030 
C :0.001 


P :0.009 
Al:0.03 


Hn:0.02 


2.2 


3 


9 


Bal. 


2.5 


0.55 


1.25 


0. 15 




0.0010 


Se:0.0005 
Te:0.0004 
Sb:0.0015 
Bi: 0.0005 


Pb:0. 0025 
C :O.00O5 


P :0.05 
Al:0.02 


Fe:0. 02 
Zr:0. 005 
Ag:0, 05 


1.8 


6 


10 


Bal. 


3.2 


0.7 


1.36 


0.21 




0.0022 


Se:0.0004 
Te:0. 0007 
Sb:0.0012 
Bi:0.0003 


Pb:0. 0026 
C : 0.0006 


P :0.03 
Al:0.05 


Mn:0. 07 
Fe:0. 025 
Cr:0. 0007 


2.2 


5 


II 


Bal. 


1.8 


0.4 


1.10 


0.51 


0. 02 


0. 0015 


Se:0.001 
Te:0.001 
Sb:0. 001 
Bi:0.0003 


Pb:0. 040 
C ;0.0007 


P :0.04 
A 1:0.0006 


Mn:0.01 
Fe:0. 005 
Ag:0. 007 


2.3 


4 


12 


Bal. 


1.8 


0.4 


0.43 


0. 50 


0.5 


0.0028 


Se:0. 0005 
Te:0.0001 
Sb:0.0007 
BirO.OOOl 


Pb: 0.035 
C :0.00U 


P :0.05 
Ai:0.0O13 


Mn:0. 1 
Fe:0.0i 
Co:0. 05 
Ti:0. 005 


1.9 


7 


13 


Bal. 


1.8 


0.4 


0.55 


0.44 


4.05 


0.0038 


Se:0. 0002 
Te:O.0001 
Sb:0. 0008 
Bi:0. 0002 


Pb:0.051 
C : 0.0009 


P :0.01 
Al:0.01 


Fe:0.01 
Cr:0. 05 
Ti:0. 005 


1.8 


9 


14 


Bal. 


1.8 


0.4 


1.32 


0.22 


7.26 


0.0055 


Se:0.0003 
Te:0. 0004 
Sb:0.0008 
BhO.0001 


Pb:0.0027 
C :0.0007 


P :0.0O4 
Al:0.0O22 


Mn:0. 02 
Fe:0.03 
Co:0. 02 
Zr:0. 005 


1. 1 


13 



[0 0 3 0] [^3] 



j§3 : £&0)fcWm. 



Not 


Cu 


wt% 


s J 
wt% 




Mg 
vrtf 


S n 
wt% 


wtS 


Vft% 






m w 


H 
wtppm 


O 
wtppoo 


15 


Bal. 


0.06 
* 


0.021 


0. 05 


0.006 




0.0021 


Se:0.0001 
Te:O.OO0O5 
Sb:O.OO03 
Bi:0. OOOL 


Pb:0. 0015 
C :O.0OO3 


P :0.02 
A1:0. 005 


Mn:0. 005 
Fe:0. 005 
Zr:0. 0006 


0.6 


27 


16 


Bal. 


4. 5* 


1.2 * 


0.05 


0. 12 




0.0031 


Se:0.0001 
Te:0.00007 
Sb:0.0002 
Bi:0.0003 


Pb:0. 0026 
C :O.00O4 


P :0.03 
A1:0. 004 


Mn:Q.04 
Fe:0.0I 


1.9 


5 j 


17 


Bal. 


1.8 


0.4 


0.006* 


0.12 




0.0031 


Se:O.0O02 
Te:0.0002 
Sb:0.0005 
Bi;0.0006 


Pb:0. 0018 
C :0.0001 


P :0.05 
Al:0.01 


Co:0.005 
Ag:0. 05 


1.2 


10 


18 


Bal. 


1.8 


0.4 


1.05 


1.9 * 




0.0017 


Se:0. 0005 
Te:0. 0003 
Sb:0.0011 
Bi:0.001 


c b ;o:ooo2 


Alia 005 


Mn:0. 007 
Fe:0. 007 
Zr:0. 001 


1.0 


12 


19 


Bal. 


1.8 


0.4 


0.65 


0. 12 


9.0* 


0.0012 


Se:0.0007 
Te:0. 0003 
Sb:0. 002 
Bi:0. 0005 


Pb:0.01 
C :0.0002 


P : 0.008 
Al:0,005 


Cr:0. 002 
Ti:0.003 


1.4 


9 



[0 0 3 1] [*4] 



(8) 



11-256256 



g4 :^&<Dj£affli8 





Cu 


N i 
wt% 


S i 
wtX 


Zn 
wt% 




Sn 
wt% 


S 

Vftt 


wtX 




wtjf 




H 
wtppra 


O 
wtppin 


20 


Bal. 


1.8 


0.4 


0. 47 


0.11 




0.0026 


Se: 0.0005 
Te:0.0003 
Sb:0.00H 
Bi:0.0001 


Pb: 0.0035 
C :0.0013 


P :0.015 
Al: 0.002 


Mn:0.65 * 
Fe:0.02 
Co: 0.15 


2.1 


6 


21 


Bal. 


1.8 


0.4 


0.46 


0. 51 




0.0023 


Se:0.0001 

&M1 

Bi:0.0001 


Pb:0.0024 
C :0.0008 


P :0.11 * 
Al: 0.002 


Co:O.05 
Zr:O.005 


1.5 


8 


22 


Bal. 


1.8 


0.4 


0.44 


0.50 




0.0021 


Se:0.0015 
Te: 0.0008 
Sb:0.0033* 
Bi:0.0010 


Pb:0.0025 
C :0.0005 


P :0.005 
Al:0.004 


Ag:0.02 


1.3 


10 


23 


Bal. 


1.8 


0.4 


0.45 


0.50 




0. 0025 


Se:0.0001 
Te: 0.0001 
Sb:0.0002 
Bi:0. 00003 


Pb:0.0023 
C :0.0005 


P :0.0O5 
A 1:0. 003 


Mn:0.02 
Fe:0.01 
Ti: 0.005 


14 * 


1 


24 


Bal. 


1.8 


0.4 


0.44 


0.50 




0.0015 


Se:0. 003 
Te:0.00Ol 
Sb:0.00O6 
Bi:O.00Ol 


Pb:0.035 
C :0.001 


P :0.02 
Al:0.002 


Co:0.0l 
Ag;0.08 
Zr:0.005 


0.8 


33 * 



[0 0 3 2] 9 3 OrjClKfWJO^. JP£ 

1 5mm£TS*f8!ffi£bT. 7 5 OTCjaUfCfRaSStST 
b, Tk&bZz. &*5. Mg^tiAU. 5%$i^.5N 
o. 1 8^^. SnMi/d { 8%$:ix.4No. 1 9-& 

isyp©twiffl^^No. 2 i mm$m<D 
*5^-ti3&^-5;t». i^sftcD^i^tc? o cc-ciEHfflan 

7 5 0-8 5 0"CIC#^b, JKMUfflttSfrofc. 
No. 16. No. 19RtfNo. 2 1 

No. 2 3£&ttJ»ffi**ffia»C^T«l^SFJ 

[0 0 3 3] fftttfttt. «®©Kfl:X'5r-;U*t8«6*lJC 
BfcSb. 0. 3 5 7mmt$TftiIILfc. fzfzL. 
No. 18 teJSSg&tp TSfjn^St b < &&*fflS 
£*lLb. W&eGDgSrjgfflbfc^tjfc. -^©&, m& 
<te>fztf)\Z6 5 0~8 5 0t:iC2 0&ffllimistz'&. tK 

WJ>&3 0 %©#[!S!J£J££?ToTffiJ*0. 2 5mmi 
b, 4 4 0~5 0 0"C-C2B$F^©^5aSS:ff -^fc. f&M 

#bfc. JWT. £©2ft«*JTfT^&£&7G**©$i*r2r 

[0034] <-&&7cm<D<smmtuxm<Dttffi> 

T. J I SCIt^tlTHSM (Z n. Mn. N i , 
Fe. Co. Cr. P. Si, Al, Se, Te. P 
b. As) . ICP-MS. GD-MS. W-^^tWs. 

*««fcD«»*Sttb. ffl»«*»T««Hf«UT 



?*>&3ii«. j i s - h i o 6 7 izm^nx^^m 

&2>. «tttM;:ovvr3lHl«lj£U -t-ti&Osp^ttSW 
^tfltLTffiVifc. 7k*f4. J I S-Z 2 6 1 4 1ZM& 

[0 0 3 5] <tt§fc£8c> 
tz J IS5^M^4i[lIl- §l»D!S*t#tX*WS 

J I S H 0 5 0 5 ica^StlTVii^ffiCS 
Ufc. IMWtttSKI^ffl-roiL. -tit S 
[«taS#flS] J I S H 3 1 3 0 fCS^?^. -t — J* > h 

sattift»c±o^atc*^**^fct)*«ssi«b. Kb 

[0 0 3 6] 0 1 2 (CthTcJ: ? (c, til OmmCD 

ti*M- 1 SH-flr-feSSttCT. fiS (1) 8 0mm©M 
«CK*H-©W2J©8 0 X©fflWFj£2;*ttaab. j£tfi€tt 
JJDb&ttfflm 60tT1 0 0 0B*|«|#8rbfc8U£;7j£ 

(6:1 0mm) iJSaSISfcS bit 
(el) £)®J5£b. :^K«fcoTJttf7***J*£«ljeb 
fc„ &«U6W>Sti>*tt-£ 1 OBT-PSBtb. ^n<=>©}PliJ 



(9) 



&ffl¥- 1 1 - 2 5 6 2 5 6 



fc?limu$ (%) = (si/ 6) X 1 0 0 

mfmtl (a) «#itftJ;oT3?tn$tt5. 
o = ( 3 X E x t x <5 ) / (2XP) 
fcfc'b, 

a :ftW**=tU»«-©iAxo. 8 
E :UIUt©-V>y* (N/mm') 
t : StS&Jf ©«ff=0. 2 5 mm 

[0037] L&gkm.m &g&m*EMjj[iii\z.wftt 

«BfBfK*V»T*»*|^Oteft»S* J I S - H 0 5 0 

ij-MZm&Vtz 0 0-2 0 Ofg) . jupmcc 

[S n~RXfS n£&#t>£©Bt!&i«fH£] 

»4tt^*o**fft>TM»««Ht*«SEUfc. til 0 
mm. S3 5 0 mm©MSfc>t£&ia:|s|-#> <=> 1 OifoS 

>WBHB193g/l. T)VJjy-)Wl<7*>m® 
3. 5g/l, 7W>^7*>Sl00g/l, 8* 
Occ/1 9 0 S n/1 0 P btSA/fctf) 

o€« (4 0t) T?ISi£SB«3 A/dm»(CTJ6-s)^J5 
3 1 0(imO9 OS n/1 0 P b \Zh,tz#)-o ^£i£b 

fco ^-©&. i 5 ox:*-7>tpT' i o o ommmB 

U 2mmR-C18 0° ftW fcSHfcfcfctttf ML, fttf 

fc. »«*ec:UTv^v»K«kH-ict?v»Ttt. 



[0 0 3 8] [Ag«6o^tt] 0 IS 2 5mm. 

ft£5 0mm©M^M-4l OfflfoSHitb. £K*>Hc 
BUB. ->7>*AgJ«)oS»*ffl«riTJPS 1 u 

mO&ftiRAgifcoit&fTofc. Ag&o^S 
BB03tiRO*r«6?&aan36b, 3fciR5ft£«5jWS*sn&: 

1C4 0 OttlMftlilT, *<n©*MSW*b. 

flBbfc. ^©«®£«s?b. 3§ig©#*£iii«tb 

0 l««TS£*0£bfc. 

[0 0 3 9] [S e. Te. S bX«B i &StS{t&<&) 
*rf] ^SC^O 1 0 mm X 1 0mm©Sg|K^2if 
0«gibT-?-©»Sa£:EDXT«&b (flS^ : X 1 0 0 
0~3 0 0 0) . ^SlcSfgSn-S&^WEDXX^i? 
hMiD. Se. Te. S bXHB i ©5 %© 1 «£[ 

*fc©©figc£3fc«i>fc. S-M^M-tC-^ViT 1 mmx 1 m 
m<59®*t£2lE]To, fcX^lCO^THlmmX 
lmm©B*£4iaW!tbT. ^©TOfft £$J5£*£S<h 
bTfflV^. W.&0. 1 u.m$:&X.Z> CD <Dm$ttfl 0 0 
0®/mm 2 £rF© ; fe©£:O<*:i¥ffib> 1 0 0 0f@/m 

**^«}J SM5 8 0 0 L Vjt&Mn^mm®. (SEM 
/EDX) aniS*EEttl 5 kVTfe*. 

[0 0 4 0] <«*>&im©»BE»*£*5&tf«6 

[0 0 4 1] 
[*5] 



(10) 



&ffl¥- 1 1 - 2 5 6 2 5 6 



g5 -.is&cwm. 



Na 


kgf/mm 2 


X 


kgf/mm 2 


% (160'C) 






1 


43.3 


22 


34.5 


43 


9.0 


O 


2 


50.1 


40.1 


40 


40 


8.0 


o 


3 


55.6 


16 


47.1 


25 


7.5 


o 


4 


67.2 


14.0 


61.5 


17 


7.5 


o 


5 


70.5 


13.5 


65.1 


18 


7.5 


o 


6 


68.7 


14.0 


62.6 


14 


7.5 


o 


7 


70.1 


13.5 


64.0 


12 


7.5 


o 


8 


73.2 


11.6 


67.6 


11 


7.5 


o 


9 


75.3 


12,5 


65.6 


15 


7.0 


o 


10 


81.4 


11.3 


67.1 


12 


7.0 


o 


11 


68.1 


14.5 


62.1 


17 


7.5 


o 


12 


69.5 


14.0 


63.6 


18 


7.5 


o 


13 


65.3 


12.8 


59.6 


18 


7.5 


o 


14 


71.6 


11.3 


65.3 


18 


7.5 


- 


15 


38.1 


25.1 


27.6 


52 


15.0 


o 


16 


- 


- 


- 


- 


- 


- 


17 


66.8 


14.5 


58.9 


17 


7.5 


SOOHrjHJJi 


18 


- 


- 


- 


- 


- 


- 


19 














20 


68.0 


10.6 


62. 1 


17 


7.5 


o 


21 














22 


67.3 


14.0 


60.8 


17 


7.5 


o 


23 


66.5 


14.3 


60.4 


18 


7.5 


o 


24 


67.1 


11.3 


60.7 


17 


7.5 


o 



[0 0 4 2] 



[3E6] 



(11) 



<&ffl¥- 1 1 - 2 5 6 2 5 6 



S6 



No. 






Aotfl - — v =5" 


(Se,Te,Sb,Bi) 


jfiACS 


1 


O 


O 


o 


O 


58.6 


2 


O 


O 


o 


O 


51.4 


3 


O 


O 


o 


O 


49.3 


4 


O 


o 


o 


O 


44.5 


5 


O 


o 


o 


O 


42.3 


6 


O 


o 


o 


O 


43.4 


7 


O 


o 


o 


O 


40.1 


8 


O 


o 


o 


O 


36.2 


9 


O 


o 


o 


O 


41.5 


10 


O 


o 


o 


O 


37.6 


il 


O 


o 


o 


o 


43.1 


12 


O 


o 


o 


o 


40.6 


13 


O 


o 


o 


o 


17.8 


14 


O 


o 


o 


o 


12.5 


15 


O 


o 


X 


o 


63.1 


16 


— 


- 


- 


— 


— 


17 


o 


o 


o 


o 


45.1 


13 


- 


- 


- 


- 


- 


19 












20 


o 


o 


o 


o 


43.1 


21 












22 


X 


o 


o 


X 


44.5 


23 


O 


X 


o 


o 


44.3 


24 


O 


X 


o 


o 


45.1 



[0 0 4 3] *fKfflfcSJ6bfclajS*#-r*No. 1~ 
No. 14H U-H71/-A. Sg^n^i/^-i^t*© 

IT, No. 1511 N i &X$Mg<D-£1i}&tf&5EW<D 
TIBttSTig*fc«&. 5*ft**ffi<. Agft^gLfcgl 
fc38B*««£Lfc. fit. N i fttf S i 

$ew©±ib«s«*.*no. i6ii j»ffi+fc*m*«* 

*o)fc. Zn*«*#*5SW©TIBtt&TigSNo. 1 
7H tt/ui£«t>^iSlfiS 0 OttlirclUBU Mg^ti 
*^©J:ifSix.5No. 1811 

n$*»36«*»W©±IS«[*a>t*No. HttMS 

[0 0 4 4] DP (Mn. Fe, Co. Ag, Cr. Z 
r, Ti) ©7c*©*#** t *«9i©±lfitt€:8*.*N 



o. 2 0liNo. 4 <blt^T#Z>7rH-#-?&<, Baffin 

cp (p. ad (D7tm<D^m^mm±M 
e. sb. BD <D7tm<D'£mmw*5£m<D±v&m&m 

#J(7)S!^a5^T^-p^tc^^tB^)^3feL. U-H 

BJco Jifgffi -5 No. 2 3 \Zt&mmiZM%l*ltf5££. 
U iStt^tTl. iJtAg6^t»OilMiUllT4 

<n#fg£u Agst>-D^&fTommzmmTz>z.£tf 

1U>. B!3l8©^«J&*2|5:56WO±IBfia*a^.*No. 
2 4ttSiSie±W«rfClBIH*^U«:*^fc*«. 

K»T*<n#a^L. Aga6^#^fipe>ffi^icjiffl-r 

[0 0 4 5] (HM^J 2 ) 

<m.m<nmft>m. 7 izmr 6 is©«©^ii;9^ 



(12) 



1 1 - 2 5 6 2 5 6 



U *«*M»itt«tt?T. 1 5 Omm. «6 0 0 m 
m. 0 0 0mm©$S86£f£§Sbfc. 

[0 0 4 6] 
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[0047] io»ftS9 3 ox:\zimfflmi&&. 

1 5mm$tMEILT, 7 0 0 ICfr <~>tK# bfc„ f& 
MfflffiSfr^TO. 3 5 7mmt®3'fMffBLfc. 

afiETffl«b&. MMIlft^-fJ^M, J¥£ 
*^*3 0X©fcMJEffi«froT«JP0. 2 5mmt 

l. 4 4 o~5 o ox:x'2mm<D&Mm&fr-Dtz. mm 
siso&s, #«*&tf«Mi&@&ai£b£& 

■ISEL-fc. ft**. n>r;Kz>£fiR?fli#ie]i;:4JH-c. js 
n ^ © a s o * tta t hj an. ^ c <h jjtiBsnt. 

[0 0 4 8] [*rtfe*J0Xtt] #K»©7C=i'f;H&. fi 
3 OmmCXU Mtffiin-fJl/t Lit. 7c3-f;i/0D 

0. 5 mm, fi$ 2 OmmcO'J- KSr^U-X C7>— ^ 

«c«toT*«tiTtfe*jnixu. fl-fe^nfcu-H 

g|$cDA'ja*0. 0 1mmt)i0, iSOflIi^!5gt 
hD-i7|S:$jaj^bfc<, XhD-i/^'3 0 075 
IH*e^^t>CD$:0. 3 0 075llU^bJaiV»fe©*XT 

X«>tfiiJ0. 0 2 5mm ( U — 5 %) , yi/7.fT 

[0 0 4 9] <lif jK>$K^(OMStlJR£S 8 t'^T. 

[0 0 5 0] 

[88] 



(13) 



&ffl¥- 1 1 -2 5 6 2 5 6 



SI 8 :li3t<&m. 





(kg/nrf) 


8) 


(XIACS) 




finite 


25 


43.7 


20.6 


59.6 


9 


o 


26 


82.3 


10.8 


37.3 


7 


o 


27 


68.3 


13.7 


44.6 


7 


o 


28 


64.9 


12.9 


17.5. 


7 


o 


29 


67.7 


14.2 


45.2 


7 


X 


30 


80.6 


11.2 


38.2 


7 


X 



[0 0 5 1] #f£BJtc:S£Ufci&j££W-r&No. 2 5 
-No. 2 8«, MnfciTfe^J!iaXlt^#-r^Cli:^t) 
CttfCttLT. No. 2 911 Mg£.tfAi* (S 
e . Te, S b . Bi) <7>5m<D^^tfi*3m<D~Tm. 

[0 0 5 2] (Ulj!jg0iJ3) 
<tt»©*f^>3W6«2 0No. 2 7£&K:r3Vvc. 
0. 3 5 TmnKD^W^-r^Srjg^iE-r-SfS^cOjl 

^n65 0. 2 5mmti;^U 4 4 0~5 0 01C{C 

[0 0 5 3] <a^ffi>WT(C^-r^ffiT7.^>lf> 

i£*tLT 1 0 0 0 0-/3 7 hfi"feV^fcB$,^W»J- KSP 

OJ — F S^fS) «BEffi^[p) tCiS^ ) ©/ \* U iiS * £ 
i?il%Ti$L&. 1 KWc-^vr 2 offi 

cesmooo2 ^jsw^uft^ mkxm 

K«jesnTV»SBgtttfi&*T«l 0 mm, 5^3 5 
mm©tigfctf-£tt$#.. S*S!f^BTiS^tgeti^taRH- 
3 0W>. 1 To nCD^S-Cttlf^SO. 2 5mm© 
fltfJUlI^fTofe. &*5> lllltf«ttmBE:frlSjKit«£fc 
•5«fc3«c. #imico^T5<BT^©M*4£fflUTiiSfc 

[0 0 5 4] <KJ»te»>|g*S« 9 (C^-T. 

[0 0 5 5] 

[*9] 



^9 : fe^ssk/^'JiS^xt/ftifiinigpcfljUltwDBBa 



No. 


/id 


Mm 




27-1 
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3 




27-2 


7 


5 


a# 


27-3 


12 


7 


a# 


27-4 


17 


8 




27-5 


23 * 


11 




27-6 


30 * 


14 





[0 0 5 6] ^IS^2 0fimWTT»4No. 2 7 
-l~No. 27-4lC*5^Ttt. X^>tf>^AU© 

ieii'2 0jtmSix5No. 2 7- 5MNO. 2 
7-6 (CiJ^Tti, Xi? > fcf >y/\*U ©fg£S#*UC:*c 

[0 0 5 7] (SSMfll 4 ) 

Srffl^fc. 1 0 OmCDfegckO 2 5mm 

x5 0mmOaiifrMDlliL. a^OSS^afTW 

«S?KIB&ffV». JoSM&Btl'fc. *K»tC3V>Ttt« 

^XMif^WSI (VGSESCALAB-2 1 0 
D) TiBI^L (Mg, Ka. 15 kV, 2 0mA) , VI 

<Dit (O 1 s) / (C u 2 p) tt^M^M-ifc 0. 4 

[0058] <um?jm>!ZkTizmTjjm-umm®m 

TEEiS*[nItC^fT»C. 5mm(CfefcD7'D-7 r <Sr^ 
laSMSS (Taylor HobsonS) «SH 



(14) 



1 1 - 2 5 6 2 5 6 



tz. 13.&. ^®a$«^»iJ IS -BO 60 1 (g® 

[0 0 5 9] [KflJ)tO««tt] 3 0 Ot:iC««rLfc* 
7^l/-h (SEFIttS*7h^-FHHP-4 

o i ) ©±fc#*tBas©tt*Jt*«^T 3 o tomtom 
Lit. mfemmmim. sac^u wm<r>r^- 

HiffiSfT— 7 (X'J-XANo. 8 10) £3g-fttt, it 

*A«USS»tt, 2 5*0. *B*fS«6 0%©^l*3TSlJ&gL 
fc. 

[0 0 6 0] <tt*J£S>JS«&£ 1 0 JCjjVT. 
[0 0 6 1] 
[|gl 0] 

si o 





Ra 


Rmax 




No. 




jam 




27-7 


0.06 


0.35 


o 


27-8 


0. 12 


0. 74 


o 


27-9 


0.25 * 


1.16 


X 


27-10 


0.44 * 


2.8 


X 



[0 0 6 2] mK&Z&R a : 0. 2/zmiWT. Rma 
x:l. 0 (imtlTT^SNo. 27-7MNo. 2 
7-8K^Ttt. RfldR#tMMLft:lr>#t. *ffiffi$*t 
±fE^B£a;L-2>No. 2 7-9S.C5NO. 2 7-10 

[0 0 6 3] 

• * j f«iB<o^£ttR^e«ittiRi±»c**<»#-r*. 
[0S©fBf*fciftHj] 

[Hi] j6*«ft«ftt*w«B-r«*ftsttwr«fc» 

[0 2] -?-cDfliM0T&£. 
1 K*H- 
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— 1 i.. 



